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(57)Abstract 

PURPOSE: To enable a refreshing control means to hold 
correct data by reading out all the data belonging to a 
storage area including the read-out data as the count 
subject of an information storing part when the data 
read-out count exceeds a read-out reference and re- 
writing all the data in the storage area via an error- 
correcting circuit. 

CONSTITUTION: A readout counter 13 counts readout 
count from a nonvolatile memory cell array 1 by CPU 1 6, 
and outputs a signal to start up refreshing operation 
when the count is equal to or higher than a preset 
reference value for comparison. A refreshing command is 
supplied to a command input/output buffer 8 of a main 
memory body 10 and the refreshing is operated. In the 
refreshing operation, the data written in the memory are 
read out and errors are corrected before re-written in 
the memory. Refreshing of nonvolatile semiconductor 
memory is thereby performed at an effective time of 
ECC correction, and correct data are held. 
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ItlMt&l} 7*-*<af?S&*^tgft^*i3gtt^y^ 
SiIfEte«ffi1gS5*» e> SEW $ 4x 6 7*- ^ 7 - Sr«l m 

»flf*sa5ffiS*«Sr@x5i:, MEtimElgS&a^li&E 

[1S*3S2] 9*— ^coSS&^EftT^aSte^y-fc 
EtSSBt, 

m EffiT SHE It §15 <b tt tb ;* ix -5 - * <D 3i 7 - & & tti 
ttt $ tvfcx - * co 3i 7 - £ ff 5 S3 9 ffi8b& 7 v * 

ffioi 7 -fTjE<0*ttfe i ft o fcSgbbv*- * £-&t?E1t$l*£ 
KJg-rS^-^fcSittiU §6tBLjt7-*£!i(rEKy 

7^S, 

Et&SBtx 

&!±5 $ ixfc-T- 9 (0^7 V 7 > * 

£> 

&#v->9k. 

«rEy 7 i^y guEx-^oiffifcbwu-fe 

«*« IS ttSVtt «r JB A.* ^ogfjE^- 9 <03i 9 - <0 IHfttt 
iixr-SipteSrSti^ tfrEW«E«S35*»P>«-9fft so 



-^^Kiiiu KaLfcr-^sritrEssyeitiifriEiEiK 

U-CHtrEEtt««»cS«#iitf> 

[i«*^4] ^-^roSSji^lEftT^tt^^y-fe 
1 o2? L< tt«SSt<OEtf®i££#-r5t*$S 

E1£S5£> 

iWEfflf«E1t»*» 6 Uiii £ US 7- * (0=. 7 - fctfctH 

l> ggtb-r-^oit^-trfriEbTa^-r-sKti^ttifr 
«nE*«E«»*»e)©f'-*oKau*:fMSrr«i*aia 

gb&7>-*£, 

7 f -^Sr-^Ett-r5^s'7r^^y t. 

m&ft®&m&imftT*T-9<Dwm : &x-*'fTo v ? 
me y 7 u y > =. mm^m\t. me^- 9 nrnm uos- 

«4fc6SH5SHSi!Mif*S;L-5£, ffleiftttEtttta'&ftfte 
*Hffc<D*ra> £ ft ofc&tBTr-* Sr^ifEttlPWcKJS-rS 
■&r—9*m&.'<'y7T* : £V fcEUJU EtiiLfc7— 
* SrttrEK y tttt»nEle)B*:&* LTKteElltWHcJ* 

-r t *4Wi*5T*»tt¥i»*E***r*tfE1t5'* 

[ts*3S5] ^-^ossii^tgft^Fffasti^^y-fe 

^8W>e>ft* loSL< Jl«[»:<DE«««Sr*r-r5ffif« 
EteSBi:* 

a&E«aE»S5*>e> mm s tus x- ^ 7 -^m 

lElHl&i, 

d 111 $ tvfc^- 9 co 31 7 - 4 *H£-f 5 K 9 7 v ^ 
<!:, 

7*—* Sr-^Ett-T y 7 r> * V t > 

BuE««Etiffl5^^-r5x-^cos#^^ff 0 y 7 

rnTEy 7W?S/ a «|«llt guE7-^053i7-e5H- 
Silt*S3i7-SijiM*jBx.5i, mrE««EiSSl5^e.*tr 

gsa 7 -iTEco*r* t ft o fctea^- ^ *-^tfES«« 
«ca-r5^7 ? - : 5'?rS(rE^s'7r>^y (cssaL, ssta 

Lfcx-^ £ME8SI y ^ffifTjElHlK4:S* LTMEEIt 
it*1*«i:-r«^*W8ttiN»**:E*»**tpE1»V^ 

[sfjft«6] f'-^roifSii^prtgft'Fsaitt^^y-fe 

ElgcgBt, 

«rE««E*«*»e>«m#*i*7 f -^©3i7-**u 

^ t±S $ tvfcx- ^ 00317 -^ff&^-5^ y <@3S:* 7 > ^ 
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k. 

&**>9k* 

mmv y^-yy^mn^mti, tii&7 ! —9<D%&m<on&; 
c k z&m k-rttwm&^mtt&.mu&^ttt&m.^* 

EtSSBi* 

Sfe* 2( 
f*— y 77.** y 

»fiiSKfcBS*«Srie^5i:, «rlBfflf«E«SP*»e>«frE 

^-^SrW?E/<s'7r>- ! ey tcBtmu KtBLfc-T— 

* * 9 tmm £ ixfclft EElgffii&g L < tt r. WE 

[IS*^8] T'-^wffS^^/t^JS^ti^^y-fe 
EtgSBi:, 

l&E*«Etta5A» h SE til $ Jx -5 f— * tf> ^ ? — ft 
U S?til7-*<D^7 — fclTELTft^-f -S^y&ftfT 

mfE^aEitsu^^-rsr-^ro^ii^^^^ y 7 

HuEy 7U-s/^=.$(J^gji v Ett^^^A— w«as» 40 
A«L<li®Jigffil9r<a|®fc, HftEEttESi&a^^x-* 
fcEftU SStbUfc-r— ^«rmjEP9^dlfTjE|3]8S4rS 

* LTlttrEEtSfflaSKlSSW&tp, 

- £ *#«i-r-5?FIS5gtt*«»Elga5S:^tfEe'>^ 

9 ] MEy 7Vy>a MM#6fctt % E®->^ 7 

z. k &nwck -rzm #m 1 7 o^-r jta^Etto^ 

»*tt*W*E««4r*tfE*4'^^A. so 
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[§S#^10] t5Ey 7Wr> a W¥Sil, HflEtim 
EtgSBri* b #§t&tf>:*t* £ o fcfgftT"- * Sr-^tpEig 

WEE^«««^OT9JroEitffi«-Cfe-5 5 71^^ 

izmfezniz.mtg.m%m t < lis^Eis^^siitp, 

3i 8 9 © V^-f ixa»{CE«<0*®38tt¥i*ftE1&as$: 
■^tfEtt^^-t.. 

/ns*> e, * ^ m&mmo 1 oi»g l < H&f&MtK, 

E1g®*£©E#tC*U£-f S «fc ? tc LT 1 o;g= L < l*MJ£ 
Sffi!)7Vy ->~©Ha?#Stt:, i&EE1Sffi«© 1 ofe3g= 

£7-* wssi^^mfit t -r s . 

r.£&4$8i[£-r 3 X 4, 6, 7fi.u:9<Dl^ 
-ftt*»fcEtt£0^«J!tt^<*:Eti^g. 
[§H3ft«12l i&EK 9 CO ft7j£^7 — £ 

Jp« 5 tfctfcSSdS, «TEp<^-y-fe/H¥^e>nc5E 

Hffitfc© 1 ofe^U< tt^f^Sftfc, gEEteffi#*>K# 

£o\z. Lt 1 -oig L < r±/?r>£«&tt bit. 
SuE ]) yu-y fflW^&t*. MEE«®«ro loSf 

u < $<xfcEteffl«tca-r s^-^ 

E«co^#$gtt#iJjE&El&£g. 

[it i3] MEy 71/y ~>~®w^m\^ mmmm 
&&mi&wi-ZT-9<owwv<?f-&ft*>mm*:g.&-t 

7-n&m&<$m*>^ : 7—it&(ogmm.k ltk^-t 

r tSr»aii-*BI*5l2, 3 N 5, 6S.t5l 2(0V>-f 
ixA^cE«K»7F#SH±#aj[ft:E1gSS. 
118^14] MEi6mEI&*!7^^«L<liHtrEK9 

¥-*»E1i;SI5Sr^tfEtS;v'^7 i A 0 

fcts£rs*ffv\ ccDE^s«*^(c^5v^Tss^7-^a 

^ tSr1*jai:-r«8S*«l 0 {cEttro^»^tt¥iU(*:E 
[IS#«16] iKTEtttUXllHta. HuE^^tS^^y 
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ztz&mii-fzmxmi. 3, 4. 6RtK7 ov>-r<x 

[389§<Z>g¥*ffl#RW] 
[0 0 0 1 J 

[0 0 0 2] 

S^a^5^rte<CNANDMEEPROM(Electri 
cally Erasable PROM) aSfcHbiX-CVS,, [SI 1 5 

(a) li, EEPROMO— JO^O^^y-fe/KTJ^^- 
Vtr^LTiSt). 015 (b) ft, ^roS^«^«lHl 
IgSr^LTV^. P]0(CJ3V>T, SGI RVSG2 ttS 
CGI ~CG8 t±^>hu—/uy—}.m. BL« 
try hm, SI JU*S2 ttMfflh7^?, Ml- 20 
M8 El 6 (a) 1 

6 (b) 13. ^»015 (a) {C^tt-CV^, A- 

gtB&tfjK^L-C^-S. MHfC^V^T, 2 1 1 

2 i 2 nm*ftM<z>*mm. 2n(±ft^9iro 

*fe8$l ( h >-*/H£fl:JK) , 2 14IJ7n-T^^ 
— K 2 1 5(*y-hra*6^KJS, 2 1 6tt3>(- D - 
1"/— K 2 17l*tfejiUK, 2 1 8l2&JStrs' hii^ (B 
L) „ 2 1 9fiy-* • KWV|l*£Sr^fig-rSOS5S 
«^*fi«J««c, -e$>5, NANDlEEPROMIi, 0 30 
1 5&xm 1 6 Jc^itS ,1:51c:* «&wy*- y-fc/uM 
1~M8 «r^:ixP>(Oy— K W > 2 1 9 Srgjft-f -5 

*v«r— HMfti: Lt^ h&BLKSifc-rsfco-cfc.s. 
[ooo3i #y ^ y -fe/i-Mii, a*, nffiwmm t m 
uy— v 2 i emamztut. FETMosfflt^tt 

•5. ^^Dt^TWtt, PS*fcttNS«OS«2 1 1 
«C»J«3ftfcPS*:nA4*te*8B*J*aft6. NAND 

(SflMtffiEiMO y * y -tArawmr— 

cOi5^, ^^y-fe/^J^Sft^ft^ixT, El 1 7 
7j%-f<fc9#. E E P R OMO*g?©^ * !) W ii 

[0 0 0 4] &(C, NANDlEEPROM©im;o 

^£ixSJ:olc, (CGi ) &#*-f5y^y 

KW vffilli: y— ^<R|c75 2o<OiS«y so 



6 

- f (0»l;Lli, SGil. SGi2) oraf-$>-5^!7— Ki© 
(0il;Lli> CGiOl ~CGil6 ) £#*H--5 y * y -fe/W 

[0005] sfRSttfc^y-ir^ 
h 7 ft?* * <offlwy— n;2o vmsco^5^m«rEp»p 

U o ? ^ * 5 t/U h 7 Vi?^ ? (Oi 

ffliy- h irlR7*n © K W ^tllRy- HCl 0 

-^ffijs^y- h * *as?7'D y ^ <7?s^y- nc o v 

Srffr&nU try hjgjlBLKttSii;^— ^CfSCTOV 

frfcft-S. tr y hi&B LfcFfrbD^i-WiSElis 5S^$n 
fc^^ey-fe^hy^^^^^+^/^-cexgSix, 0 

v&wmztiizk *tt^-y^/W7i»e>i?aiy— ncm^a 

315?$ixfcy^y-fe/uh7>i?^^05BI«i[m 
JII4jE^-|fillC->y h -?-£>,, 8 V#£P7JD i # 

fiA^firbf, *^y-fc/uhy:^**<D»teffljEEri 

[0 0 0 6] 7^-^0^*11, M$ixfc7B7^oi 
•MW-HcOVir, PMSSSfctiNSfSSXVPS! 

~{z 2 o vm&(oMmm&&* sijd^s s £ «t o-t*?*?- 

ix5„ tfy hiSS.tFy-^li^n-x-O'i/^t-S 
UiSiv H{ii[«JE«ft^r(Sjtcv'7 — *\ #jgft 

[0 0 0 7] S^$itfc7<^y-fe-/wh7>'^ 

9 -CScl^sfEtt 5 *^?*»4r^ tBf 5 w i: K .fc o Tff fctu 

[0 0 0 8] !S5l5cO^F»%1±^i*i5«^at?ri, SE® 
^-^roSJff^ttSrE^fcfefc^tJ^aifrElilK (EC 

o ^«xe>^T*5 9> y^y^bfE^-asixfc^-^ 

« E C C iz X o K> (DfnEt>mt>fXX V > -5. 
[000 9] 

fc»ma^!»»5>«6*'-?fc5J:5K:, NANDSEEP 

ROMm ffitubib^jc^s^y^y-fe/uhyy^ 
Six/jrv\ ^a^y^-y-fe/uh7>'v?7.^co<7 t -hs.u: 
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-*£RtiiURf*fc.!:£ro, :£>^r y 2Sf!M$-r-57— 9 

rft^O^-^cQRWLa^fah-S/.ekff, ECC 

^ir^SJxTV^t, ;>< * y -fcA'COl^— :/n yffox-f 
o TV oVSCti, ECCfC-fc^y 
ITIEriS^nrEi: 'iotLS ? > iv»5r<5:t|iJ5. 
[0 0 11] .tor, *38W«, S£*W^F»^t4^(* 
EtesgStcjitt-S, ^yrt^R^ffi^fcx-^ttE 

ccK<fcoTE9<ofT:E;o^^Tv*-5fcwtf\ Rajs 

^TECCK<fc£fr:£;ds^Efc:#c>-CL* 

[0012] 20 
[gg® -Sfc*!)^©] ±l2SW*ig^i--5yt* 

*IS Id O 7«SH±iN»me«tt * $ tf Elg -> * t- ^ Ht, 
^- * <os§&^E#^E?Stfiy y * ^»*»e> 
lo«L<l4S&OBStt«i«**1-i^ai2«Si5i:, ± 
EfffttE1tEa>&R£U S^-S^-^^aL^-Sr^ta U 
RUt*— * 7 — £fnE L -cm^rr 5 S3 (? ^tBITjElEl 
8t, -hEf&ffifEtgSi5*»e>^x-^ORaLSrfHgc-r^ 
RHHsHS:**^**:, iSBfflfftElStBiSfi^-rs^-^ 
OSSi**-*:^ 5 y ^yf^ME^Ei:, £E;t, ± 

ttUSttttiSEE«:jB;t£&« ±Ettr«E*»*»6»±B«- 
*<OSt*tftofcRm7*— ^«r*tfE««*C«-f-«^ 
7*-**RtBU RWLfcx-^SriEEy&HifriElH] 
E£gEia L-C±EE««*KW*»atf» r & Z&Wib 

[0 0 13] *£HOT*£E¥Eft£ttE*E 

* y -tr/n* a» e> * s 1 l < tt«Sc^Ett®«cSr *-r 

StiffEEEa$£s iEtiHSEtggB^ibRtti^n-S^— * 
<E>=7— £&tBU RUf- Pn^y—ZtTjELXmt) <° 
i-4K9lfctanjEll!Si» &ffl£;fc,rt:7*-*<*>^7-£r 
JMS-r *« 9 Eft A 7 > ? £ „ .kEEttEEBtfEtt-r 

-^>f+»fe*Sac7-sgsMSrSx5«>:, ±EE$aE«B 
a» b ±E= 7 -iTiEtD*** bt£i fcRUir- * 4:-&tf E 
tgEafcEi-S^-^SrRaiL, Rtti Lfc-r-^Sr-b 
ESS <? Btt»riElslB*&E& LT±EEBBEKf?£Si£ 

[0 0 14] *£9!«>7B£B¥B4*EttB«:E so 
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tfEtg^^^-^li, SEii^Etf^FESHS^y-fe/u- 
m*h*Z 1 oBL< lilgSfcroEEfSMSfc^-rSEEB 
BE.!:, ±Effi«E«E;J»P>Rffi£ft57*-*(D:r:7- 

Wk<0®&.**?^9 b. -iiBEEEBBA^tD^-^tOR 

esf-t 5 t*— ? wssii^ 5 y -7 u y u a. ee^e 

b. ±ffi!J7l/3/i/^S!HSIfg|i, -hE:r — 9 

Ufab #ff ftro*ft t/io fcRfflT*- ?r^tpEitffi« 
fcjg-T^^x— ^^rRtUL. RUlLfc7'-^*±E^«7 
4ftUHjE@»«r&&LT±Eeit«l£(C)*K*i&tr« r 

[0 0 15] ^WWF»3gtt¥*<*E1gSi5S:# 
tfEIS^^T^Ali, 7 f -^<DSSii^-'5rie/iT : «%tS^ 

* y -fe/i^p^^/ii io^l< i±«^roEigffi«*^-r 

5ffif«E®S5i. iEtfffiEe^d^or-^roRtHU 
fctHfe-TSRUilHlgc**^^ -T-^iS:— ^E1ti--5 
'^77^^^^ ±E1t»ESSCi5»SF-r -5 7— 9 o> 
«ta*«f5P7i/jf'/*IW«i:, «:«x., -hS 
y7U5r->a$!^ilt iEx-^oRbbUWf+SfflE 
^RtO»lPES:5Bx5i> ±E««Ctt«M>&±EffHR 
<£>2t£i<t&o fcRt±i7 ? - ^ *^tf Elgffi^tcJB-T ^>±ff 
— ^SriE^s'^r^^yfcRttlL, RMLfcr-^Sr 
^ dJRffi JiEE1t®«^ L < tt r <OE«« 
«W^-o*JWEtitfi«c{c^Siitf. ^ t SriRHat-f 

[0 0 16] 

[f^ffl] *m9Hc£tl^ E C C«jEAS*anc^-C7F 

ta$^^ofc7-?sr«fiF-r-5y^y-fe/u(c. 

— ^fORdJL^. h^*i££Z&:y7bi&±LX\t*tZb$iC 
Vi>. l39 0?»«ECCfTIE^IE^»)S:«Trfc5fc 

JELV^— *K^jE$;h,TSE®£*t5. 
[0 0 17] ECCWiESr 

[0 0 18] rcD^ % ECCW^yST2E7jSrSx.T 
[0 0 19] 

•y?mx$>z e mmc&\,*x. in, nand 

!EEPROMH' l i5^ i f!)t/l/7H', 2tt}g3£$ 
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*\ 6tt7 K^8»l:-eft»t57 

<D*#rg|5#l 0#«j5££;M,£ o io 

[0020] iic i innm?*-??)^?-^^?? 

ZLTJ^—tTJE&ffiRCC (»9«HJirjEISB) 

<5 0 ECCllCIt, ^Ixtf, K-yt3^ev (Reed 

-Solomon) flF-^£fl§V^3^— ITjEiWMrJHV^a r £ 2* 

-fTjEtt(Di><n&mmirZ>~£&-zim-?hZ>o ECC 

cotttoVv h-^a*^— ^fcii*oLT^-=ey-fe/wri^ 
;tTV>£ 0 1 2ttc PU^^^^^^e 

-^MOtfeCEE PROMSr9Jflt5«i*ffii5 
nv^-^^tAoCPU, 1 4ttECC 1 

cpui 6m^m<DT-*zfcm-rz>T-?m 

% 15lt3WKAlii^!/77 8MCPUl 

emnmmtB+tWn&ir&Mmi** 1 7i*cpui 

hT K^^^77 6 IC7 KU^f9#*e5St- 57 30 
1 8F3:ECC 1 l s ^^77^^!) 1 2 X.tFSStU 

[0 0 2 1] ECC 1 lXtfCPUl 6«IBiO 

y 1 2&<frLxtfmic-rz>zk&m&z>o *fc, 

— 41*. ECC 1 1, /^77^^en2, -t<£> 

tt<OflMB«B»itFC PU 1 6t@sra5rSjBS-r5#il^- 
* * ic £ 9 *J*-f 5 C i ^^Ttt-Cfc 
[0 0 2 2] CPU16I1 ny^a-^^rAC^ 

^ fwtifccpu (©Jta?3SiS) its: £ fcprtB-e 
So 

[0 0 2 3] ffilgv'^r-^Oibmcov^-CKW-r 
So CPU 16 11, Tis^tt;*^ y 1 

[0 0 2 4] r-^0§^it CPU16^ f- 
4&U?ECC 1 1 ^Ltf-^AIBA/<y7 7 
7fC»i&tr^S^— *a««te£;h,5 0 CPU! 6 50 
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tli*/<^7 7 8(C, Kl/^*7 KV*ISU 7£;fr 

lt7K^^776C, r^fe 
^^ey t/ur K lrt<o}lt7 K^limt5^ • 

[0025] f-^^iri, cpui6^biSi3-7 
> K^MM l5^Lt3-7> KAtti*/< 5/ 7 r 8 

t7 Kw/<y7r 6tc{ft*s$*LS:£fcj:oTtTfr 
*x N r Kt-^jt^^ix^^^y-tr^TW lrto^s-r 
s^^ey-fer/^x-^^^ y T$ft5 0 

[0 0 2 6] *<£>Sgfflte. CPU 1 6a>e>8ttti=i^ 
is KJSMMI 15«r*Lt3^ K*JH*/< ^77 left 
RH17 l 7 t^Ltr Kl/ 

8SmS*vfc7*--*tt. hJftfMMSIK4. r-^Affl 
^^777&t;ECC 1 1 S:STt- 4{Cffl^j 

C P U 1 6 {C&i££n5o 
[0 0 2 7] Wc, y-K^ h Is^Z&Z&WT-tKD 

[oo2 8] y^u^^atftfp^fflv^ttsiisfflia** 

!»^13lt ^*!lt>7W l^bOKUJLBft* 

«^»R**nfc y ^ ^»os9Hmc*Lv^4F 

7Krt(0loSUlMS07n^-efc^7^^ 

onjfi«^tt:, ^^y*<*:i 0— <D»mT?±x&&& 
nso 

[0 0 2 9] =>t:a-^^fAOffiffl8T^a[lS 

l^^^r^ifti^^ywwi coM^ffi: 
OigSjfl^ SSffl$^TECCl lSr^LTKffilEllS:^ 
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$4x5. CPU l 6fc«fco-c>- : ey-fcA'T U'-T i*»e>S2 
tUL^toixSSlcSgmiHlS:*^^^ l 3 cotef* l i*o 

71/ j/->~ fg^ttU >^y*«:i O^a-^ KAfcU 
A/<y77 8{ctfc;&$4x5„ j^y^frl OJi, y^u 
s/^ffi^icjs&L-ty p'vs'^^i&f^^^. rroy 

SB^Ktauiitajfe/iv^ ^er-e, ^ * y i o \tm 
u i 6 tcffeSS-f -5. y ^uyj^E&f^-erau p<^-yics 

ii£4xT^-5-7 :f -:?«:S;aU ^7— fTSE* fro TSft 
^^•yiCSiitf. - OfcyStCfcoT, EEPROMOt 

[0030] *i\ mmm+t— m<or K^«r«#n 

^y*&l 0 tc4-;L •SISttHr- Klc«t 9, 1)71/^ 
^w^iftofc^^-y -fe/u-w^— ^^-y-fe/W2o 

f-?Alli^?7r7, ECCl 1* 
^•LT^s/^TP'^y 1 2 1C«i&KS^j££;tx5. EC 
C 1 1 Sriiia-f-SKfC^— ?<Oi7- tnEimt>tv&. 

* * y t/U7 W 1 <D^^ y -fc/KZ><fcJ%r— 
<mr8*£4x, y-tr-;/ h$4x.5. Sii^^t — 

JitOT KU-*£Jl#<Cp<^-y;*:#l 0 
-KSrfr?. '<5>77**V 1 2Jc£M$£4x*::£7 f — * 
liECC l l&tJx— ^AtB^j^^^r 7€r^-L-C^^e 
y -fe/ur l KSSii* $ 4x5. ±|2 y 7 u- 
f£fc43V>-Ctt\ ECC 1 1 |£<fco-C^7 — frjE$4x5fc 30 

h3S'>fttt4xtf, ^<?coftV^— 
TC^T^yir/UT* W l»d??*j£*$4x.5. ^7 r — 
^OSii^i^T-t--5i, !)71/y>aimTLfc 

e>lli7j$4x, CPU1 6 iSSfcblalib&!7>*' 1 3KA73 
£4x5. rofi*(ci!?SgtliiH]«:*!7^^ l 3<oft&m. 
ttV-t-yh^ti. *8SSJtiLlE]ScttOK$4x5. 
10 0 3 1] ftis, =>>f^.— ^i/^^Afc^vMilStg 

[0 0 3 2] iD3«, *£9io£2 0:fc!fe0!l*tt9irS 
^ns/^ig-cfcs. PM2lfc;feM^TlI]i .kttjftrs&^c 

[0033] z<z>3mmAmiiz.7F$txz>mi(on&w 

1 3£fiSx s JEJC, /<?77^t!l 1 2(Cti^-f 5IEiS 
ttCfc 9, fl-g|5tfV< ;/ 7 r ^^y 1 25r^g{CLTV , > so 
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5. ^y*«:i o*«^Kfr5«fi£-e*> 

4xli, i^t^^p'^y-O'^ y-^4r^ffli-5«fig^fc 
^SKjttJfc-r 5 w 4: asttiJfc-S. 
[00 34] ft4b\ E C C 1 1 k&&cOji * y 1 0 

ir^'Ui**. ^^U^ftloSCECCUS 
VCPUl 6 SrsS:it5*fiKi tiii t^aEt?$>5. 
[0 0 3 5] *5!W<D»3<DiaS^-Cfc5^^y-fe/P7' 

v-a • 7VW=f y XAKo^t, 04IC*t 7C- — 
til L,®mtTW&&.* * V JCffifik $4x5. Py^Ptt* 

tf. * y -tr^r w i (c*jit 5 i o^= l < tt^sto 
7 n y i7 s ten?- v 7&& is -r 5 . 

[0 0 3 6] 4^, ^af«c|Bm^S{cm2S^SA$4x, 
S^DSw^-tyy-fcy MeIS^Sl^-r-5 4:. 134 

(a) (C^$4X5J:7^ ^OtbTjfCtoT^^tty 
^y lfc^^FixTV^miSB^ej^nSScDi-Cro 
^^7 7.9 ^c-o^^-C<0 nfi£0*gffifcb L[a»cDS8m L^?f 
4^4x5 (S2) . ^iSBro^^^^ro^iSfflLlHlScY 

itt, M@wy 7U-y->*^ibwixS-C<OiaS6tilL!HlS: 

1 swa^roffft^u^^jc^T'y-fey f$4x 

5 (S4) . 

[0 0 3 7] ifcfC, S4 (b) JC^:i-.fc5fC % T»5ltS 

\~~o>7 : —*<nmm\^%'iTo&ic (si 2) , ^/^^^ 

1 31dJ;-oT^7^^ i <?5i^SgtilL*!7> h»Y i *1 
fc'lt^L (S 1 4) , j^SSffl LlHl&Y i 7)5^*K:^$ 
4xfcS7cSKffl LIUS:y c {dftofe*»4f 5 A»£#j;£-r<5 

(S 1 6) . 

[00 3 8] j^SSffl USSY i #glJ*teY c tc€? L.V^*» 

zn&mz.zk. v7u~,->zLmm*nt>ti5 (si 

6) . y :7U-;y->3.B$fCWu ffi1S^S^(DT^-fe^^W 
**-*-trs^— fS-g- (7^7) iWfcZtl. CPU16IC 

uzm-fz>7av?mc^ i-s— ^p*»e>JW#{cEcc 

lci*A$4X, KOtfSfcofc.ktfctimiJf^tf)^— ^ 
Sr, ifc^pisftv^tlctt-?:^)*^^^— ^4r, ^7 
^^iPJC^X^^s/^r^-^y fc«fiftH»iitP (S 
18). i =7** <r>-£.=T— 77**1) 

fd^iiitxfcb, i =P<0±^ns/^|i^©J6*)(c 

?^*$4X (S2 0) , t^SJ^7 i .<r>7 ! —9tmmM9 7 7. 
^(CSi^*4x5 (S2 2) . i^Ktb L-IhI^Y i li roj 

!7>^liytS' h$4x5 (S2 4) . a^JC, U^^- 

ff-«§- (77/) z5'IS:^$4xt, tr ^-<f ^-»4 y -fe y h£ 
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ix, V -ris-yi'^mmmT-tZ (S2 4) „ 

[0 0 3 9) /iJ3, *T-y?S 1 8(C*JV-C, -fny? 
PiOT-f&EC CfC <£ SITE ft?rfc>-ffC. ^y77> 

S 2 2 dis^T, ^-^oSii^ftfrSBHcrSiJco^vv 
-C^-S^^fcSVMiT/n s>^KlE1Si*3rftSg;t-C$ 

VMl^y^ftW^— K!7 = TlcJB;gc£ixfcT KV^IE 

[0 0 4 0] a^tfa — ^->^ri>©IStill4:iSi:t 
tftfl^MTfcix-C, /^-t7!)tyh3-7>-Kisx^$ 
*U ^>-5V^^i7•a^7-i^^*•T<oS|^^^Tt>^^-5t. HI 4 

(c) (c^-fJ: 5 ->-rs> ^as^fr;* 
1x5. T»38f£^y 1 KS&iixT^ 5^ y 
7 * * (CoV-CW^tB LlHlS:Y 1 ~Y n tt7> frV* <£> 
9i£te1c3Hr3!gr$*x, tS^SJxS (S6) „ 20 

[0041] *&w<Dmnmz}svz > v7i'?'>~W}ft 

— * ft i&tti USEttfc: <k £ {c\ ~$0~«>'t 1 tr y h K&Ktti U ' 
BSSXcOJB^tefi. E E P ROMffiSo', ft 1 
fe^tO-C. y 7Uy->=.oa*KtHUlHlS:Ycft, #1* 
tfs ^<D+#<D— Wl^EIJCSS^-f 5. rtucttK 1 
^-^^©1 fy h^t)fcoV>TfriEBE73ft^FOECC 
ft^VNTt. ECC^yfriE«g73ftffi^T^*-r5^ 

y, uj*k 2^^woKtxo«^ JlttJB±mn» 
£^/£V>mgfc«P>-f c£>o5-c#-5. jgM, EC CCD 
s7-e? hfnEfErtft,fcy;65v^<oftjsv*.5:i,!:{cj: 
ot. y 7u 5 ^> 3 .sijnii[ft7c#<3a;3g-r5rt!45-5rtg 

[0 04 2] igfc, SmSStb LESfeY c ft:=7-3££cD 

ft=fTo r tr y h op y 3S±ft*#ucBSib-t-3 r t a^te 

[0 0 4 3] H5I4, *38Wrom4OHifi01l©«jSft^4O 

tyn^^ia-efc^ pi^k^t, hi tstjfc-rsSB 

[0 0 4 4] SmSSffllsJ^Y c UK »S7KWfl^ 
y v'— *ftS?ajL«ttf*:i:#K. UJ*T 1 f y MR-58E 
fcb L E&^#tef-it--<+#/> § < £ ixT ^ £> 

k«u i^ssaj lih]S:y i tf'f-ib&jzztitzmmmY c k 
nce^uttcy 7vy>aifjf^ftnff-r5^ii'> 

r*Ui, ^KfcbUlHiftY i F*JtwS85»*iS+^^ 
Kfcb^Flxfc^-^^ECCHio-C^^- 
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^1c,fcoT1i:/nir;*ollfr#*>ft@fe Lfcv^-§-jJSfe 
5. 

[0045] *r.-e, co^en-eH:, ^aiLiEiSY 

i asgWKYctC^L < /.Co fettle, JEfe, f 

7 ^^^-^icgiyris fcsvM2giyffl& 
e i itT*>ni££ixit&*)n®m.E c&mz.iztziz, 

y 7i^i'~»)f£ft*T?<fc5K:LTv^ < , *£ttUJL!E]& 
y i a 5 KJjMfiY c {c^l< >i<5 1 v ■emem***:'* 1 

3lip<^y*:tf 1 OKfcCLTSr i #;? 9* ^CD:^— * 
ft|g*-ffiif-<fc?fHi-ftUrt\ rtv^ox-^liJH^ E 

C C 1 1 ft# Lt^ 5-77^^1)12 (CSS^ii*iX5. 

-rs. :rog*tt, gsyffl&tfcifcSf 1 o i(cA7a$ix, 
tfS£3«Htt<fcy/h£»74xl:f, S8tiS|5JS*'7>'^ 1 3fty-fc 

*>, sgffiiHi»*^>^ i sfty-ty h-rsti: tt-, m 

i #^7^^wdfep< j ey-fe/K0F*i^li/<3'7r^' : E-y l 
2rt{cii@$n5„ r>vn±* ^ y -fe/KD^— 

,ft*5.*y J-^ixfc^, ECC1 lfcio-C^7-tnE 
[0 0 4 6] rwi^lcLT, ^7^^ i Oi^SgttiLlHl 

»y i *ssqs«Y c ic^Lv^r^ftS^fcit^-et, 
tns^^^^^^-^gsyffl^E i as^-ft^^ix 

ft:B9!ftfiE c ^y/h^V^ifr^fiECCICtoTTC 

[0047] 06«. ±mm4(ommmz®ibttw& 

7a-ft-h-cfc5 0 . 

[004 8] 04 (a) 1C^$*V-5.J:5K, HM^SA 
$n5ir, &W)m^±? 7 x ? <Oftim<D V 7I/y'/ai> 

?>rix*-eoi^a5aLiHis:Y i disstaiiv (S2> % *e 

Kill LlH!S:ft7J!7^h-r'57J'7>-^{C7 , y "fey h$tt5 
(S4) . ^co«, CPU1 6 tt7fV9Btt^«meiiSt 

ti oa>£>rox-*osKttift^=*-r*„ 7-^wsgta 

L^l^ix^i: (SI 2) , Jjt^filzXoX&mmL 
Zt^ h&Y i ft l-foif^L (S14). ttKlULlBl 

isy i jtf^ftRssftfcsmttffltiaftYcfcjfcofca* 

i:*9?5>ft^J^-f5 (S 1 6) . i^SgdbLlHl&Y i 
tYci:^L<45i, ^f*— *^B5*tH$ii, ECC 

i lftcfri.-c^s'^T^y i 2»c§Ett$tt-5 (s i 

8). Z-tlbto?— ^«froSSt)*SECC 1 UCfcoT*!) 
^^ix, ECC 1 lrt<DPy«!g:*7>^lcJ;oT{i^ 

e i *tfHk*ti*. m y i»E i «p y flftjttts i o 

Uc^i&g^ixTV^sf^ME c iJt«*ix* (SI 
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<B&E i &&®mEc&mjLX^ZkZI*. 
^^fOrfe^cr ^terS^iX (S2 0) , 

V7U*yis=.ti?rt>tlZ> (S2 2) 0 -t<Dt£. 

i fcov^o&isttiLiEjftY i « ro j (c§#^p>n, 
yir^hsn* (S2 4) 0 ^9®&^ff^fl|[^ 

(SI 9) . T-fKom&R 
OTSSii^ (S2 0, S2 2) ^fi 1 ^^ i&SgfflL[Hj 10 

&y i «o(cs#^e,ni;-fc^ hztiz (S2 4) 0 

[0 0 4 9] wCOj: ^~?/U—=?->> (SI 2 — S 

24) asiftigu ^jn^riiaot, 

— iKDSj^^— *#y 7U^^^Stl5o 
[0 0 5 0] 3Sa^m^S:^<J:-?-^^n^^A^T 

z^/is—^^tfrnftZtiZo cpui3oti^^!j 

£ (S6) 0 20 
[0 0 5 1] Em*. *%^0«5 0Hffi^|<D«J5gS:^ 
t/n y?mX$>L 4$t^ ^^ey-t;U7^K 

7W102a^l02c (3HS«-Ctt. tftW^ffiS-b 

fimmemi o 3. ecc i i, gg 

ffi[El&#*:^ 1 3, gS9ffl»itR3§l 0 l£IS9ffiL 

[0052] koh, ^yww i«u s»co 

y* 1 0 2 dXOfggWlHJIS^^ffilSftfflffiyny^ 1 o 
2e£«S;cTl^ 0 SEttleHS:* * 1 3 te. ^ 

7^n02a-102c (E>g:ic*tJGS: L/bft^^g^cco^ 

cpui 6^ecc i Komnm xnom&iz 

fc9*#5 0 K9flftJttt«l 0 1 ^7^^102a 
-10 2c L 9 ttlgeS CI- 

C 3 ?:fio e 

[0 0 5 3] ^©*fc«-Ctt* rtlit*^I^^7^ 40 

^ 1 0 2 ertl^^7^^»ftjrtJiXt*5^ ttimv 

tti£5 0 }f&<D? 1 0 2 a-l 0 2 crtfC 

#^**^S£SEtbL[E]&Y i £IS9<13S:E i 
U #^7^^rt^5)^^7^^ i CCoV^TOttRttl 
LOScY i ££!9iI»E i ^SrBBffi-TJ: 5 fcf S r 
a**. so 
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[0 0 5 4] wilt^lMMiLEMtVr i £§S!>iB»E i 
<o^-*ri. ECC l lSr^Lr^KUJlHlia:^^^^ 
1 3 k&*)m$Ctt&&l 0 l^A^^tL^o KW£*tfc. 
J^SSmL0gcY i ttttHJEJScAfr^R l-R3tD?*> 

So £fc, ttffl$ix^St)<B»E itt. S3»?fflSfcfcb«3g 
C l-C305^>SEWLfc^^^^ i fc^f ^5tO(c 
itt&SSMSE c i £ Ltt7 h £ix<5 0 fc*5. 5£ 
fifiS:tt;ttS*ffiE c £ LTSgW®»^»?ffl»:»iirtffl^n 
V? 1 0 2 efCsSt&LT:fc#, cn,*» 9 ffiftJiRS 1 
0 lfCiz*;/ ht5Ii*UJ*5 0 w(0*^tC«, BlOffl 
ftit««*^?^^*tB»»tt*iei»tt*<. lot 

[0 0 5 5] 1 3 co^^ 

K 9 flftittttt 1 0 l <£>J*tfcSSHBE c teSii^ 

E i ktt&mmUEc i **rtt:tfcrS£*K:J:oT4ttfc 

-c# 5o unm lemcy i ^ssmy c fc^ l, < * o % 
jet-, m i&n<n?7x**p(D7 T --?i£&9m$cE i& 

[0 0 5 6] *t*<0^J**£, Wl^tf, ^7^^10 
2 b £-r-5£. ^7^^102brtOT-^lil-<-^ 

0 3(dBS^ta$n. ECC 1 1 &:frLTK9!riE£*t 
5o JEtc. ITiE$tL^^-^^-^I2m^^7^^ l 0 
2di:i^foSiim o rOct5fCLT > ^7 
1 0 2 b ft<n><£rr— Z t±=^ y —fTJE tStlX — ^pS5S 
m??*9 1 0 2 dtc*&*fl$ix5o ^^^^1 

o 2 bfi^*$n. -mufem??** 1 o 2 dco^~ 

1 0 2 bfc=i t°-*tt5 0 MM, 
— ^Wfem??** 1 0 2 dtt?g5fe$;ft,<5o ww-C. — 
B#faigJS^** 1 0 2 d £ LTte, 3 

7^^102 dO?H*fiac^^?T-t-6i^SI±*<, KSp 
P^ifi^IOfc^CPU 1 6^ffi#WB»i.tfoTt±V> 0 
[0 0 5 7] H8iVH9tl, ±EIIJffiC?II^Bi^^^F» 

[0058] 3S«ic«Ba«ist*§ti, fcst^tt^u— 
vxmmt^T><o&fT&ftftzti&.h. ms (a) 

[0 0 5 9] ^IPSStt^y <D±??X? 1-ntCoV^ 
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#UE*tHS*tS (S3) . fifriz&Lfc SSliiLIslgc 
^•Jffl^ttiWffi^'cr 10 2 eK*?** i KoV>T 
Wi^KU5LIs]»Y iSO^O^E i 4rf*gS&LT*5 

^n ? M02a~102c F*}fC. #^ 5 * * <D*ggSffl 
U1SY iXt^9<lS:E i *^»IE1tL-CJ3< dirfc 
■C#5„ S8ffl£itfc#^7^*KoV>T<ai&SgffiLlE]t!c 
Y i H:, &mtiil,®&&* <7^ h-fZ* t^? 1 3<0^ io 
T^^S^^^fC^y-try hSiiS. 16tiicFitfc£- 
^7**<o^!HIgcE i tt\ 777,9 i {c*tJ£i-5tS9 
ffiftJttfcSfCzn^-SiJSfllE c i t LX-tv hSit-5 
(S 5) . ||BOR9flftE i ?r^-[5]0^7-S2pffit 

— ^>;oS*fr$ii,5 0 CPU16lt, x-*tf>S6ttiLflS 

ltS^U (S3 4) , i^l5EtiJL(Hl»Y i^je,|g;3g$ix20 
fea^:S!5fflLlHlSYclc/j:ofe^ < lf3*^*J3£-t--5 (S 
3 6). *8KfcH LEgcY i iillffiY c tcf? L < #5 
i v iSlffl^7^? n ^f— * ** K*HJ cF ixj S3 
8) , ECC1 llCtoT^UiSfrjESftt (S4" 
0) , -^IEitffl^7^^1C^«rt$ix5 (S42) „ - 

ixf.rof-^roS^aE ii*S^teEcicittfc£it5 
(S4 4) „ R!)ME i 2Ss^teE c^M^T^fe 
P>, ^^^©^n^JirHHfe^it (S46) , - 

i#St0^5^.^(C=f— $*t5 (S4 8) „ 30 
-^IE«ffl^7^^rt<0^-^mK*$tt5 (S5 
0) . i^BEtti Llal&Y i I* TOJ &*u y-ty 

h£it2> (S 5 2) . 

[0 0 6 1] — 3u K9flfttffPSftt:tt;t-CV*&;»>o 
fc#£-{CM: (S4 4) % 7-*<D*B*&tf??Si£3Ltt:fr 
feitT, &&tiJL!E]&Y ifi roj ic^e^it. y-tr 
^b^ixS (S 5 2) . 

[0 0 6 2] &&X-*tznffi£:'&lCti (S 3 2) , 
**fcttrH*£itfc-7*— *&ECC 1 l£:frLTiefcH 
U |»9fli«©^-*y^*«fTfoixS (S6 2) . SS0fi4O 

s&ttt&sii o nc-t y h ztix\t*z>m*>m&<Dmm«L& 

H#r£il<5 (S64). 
[0 0 6 3] ;©J:94MI (S32~S64) #^7 

l-nd-o^-G&jgu mbtiz> 0 m&<omm&& 

(b) K?j*$it5->*7 ^V^ISfTSit 
*. CPUUli, «R*»«%9I5«rK, ^W&t±* *r 

E&Y i&.L*^9ffl3&E i 9^99^-9 10 2 

a - 1 0 2 c AfeSV^ttt&glftKQflftttMffi^c f so 
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M02e ftlcSE® U i&ffitti LIhIS:Y i &m&<Z># » 
1 3©KH^ glUfflSE i Sr^9«i6:tt:|5£li<0«fcfc 

7) . 

[0 0 6 4] WifiL-fcJ:5fc, SlUIBiScE i 
2p«SEc i t LTty b£it*#-£- (S5) fctt, £19 
41*Eif±, ECCtO^^-fTjEHg^; («*.tf, 3^ 

[oo65] h i o *&m<om 6 onffiw^^-r^' 

ny^H-efcS. PIH»c*JV»rBl t*tlS-r4«f»fctt: 
Hii ft, ^£>3£Sfe0!I<E>y 7v?->a • r^jyXA* 
[0066] *3waM*-ett\ tugsr&x-r 571/ 

»»*J*W*0 LT»9 tf&CfcSte- 

KT*-*^^^*^ * 7^ * i: Jt«>, « 

[0 0 6 7] *-f, «R«*S^**t*iBBi 
*ro^?A*iaiWSKttifci-«. rixti, I PL (-Y 

Mxtf, ^-^te-CfllK-r-^fc&fflL (S7 
2) , /^T^fiyA 2 0 OfCfco-CBtaiLfc^— * 
OlR9 0#**J«»Six* (S7 4) . R9i>«£lft 
i*j»fStu5i: (S7 6) , t*— i'CKHJttt'P JtSix 

^y^fti o©^Si:it?>tvfcECCi ifcS8til$ 
it. *7-fTjE^^$ixfc«. ^5/77^*9 1 2»c 
*&*fl$tt5 (S7 8) „ >^ey*ft:i O«031C 

[0 0 6 8] -ttO^, ^-<0^7^^ i rtOi7"B«/^0 
7-^li?I*$*t (S8 0) , ITiESiXfcx-^^y 
77^*!) 1 2A>bm&£tiXW&&%-2tlZ> (S8 
2) „ ^7^^ i a»fcr©W»»*7*— '> SrKtll 
y 7- 2 0 OfcioTSEttiL.fcT'-^^'?© 
*-*a*»»S*l* (S8 4) c I* 9 

(S86) » 7KU^^*y*ftl0©2f^7^^ 
^fifflro?7^?l:MUT (S8 8) SSx-^4r 
S3itf (S8 2) . SSii^SitS^-^ii^ 
y7r^!)l 2frb'&bixZ>o Z<Dg>m*. 
7 f -^{c|Rijasncv>r iii|6K$ tt5 *rS£f7 bits 
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